Janus kinase inhibitors: an update on the progress and promise of targeted therapy in the myeloproliferative neoplasms.
The discovery of the JAK2 V617F mutation in the classical myeloproliferative neoplasms (MPNs) essential thrombocytosis, polycythemia vera, and primary myelofibrosis has ushered in a new era of scientific discovery in these diseases, resulting in a molecular classification and an improved understanding of disease pathogenesis. Alongside this period of discovery has been the rapid development of targeted therapy and, here, we summarize results from clinical trials involving these small molecule Janus family of tyrosine kinase (JAK) inhibitors. The JAK inhibitors consistently alleviate constitutional symptoms and reduce spleen size. Early phase testing indicates that some of these inhibitors have additional unique effects: INCB018424 results in a significant reduction in the level of pro-inflammatory cytokines; TG101348 may modify disease burden as assessed by JAK2 allele measurements; and CYT387 ameliorates anemia. The initial enthusiasm for these agents has been tempered by recognition that JAK2 V617F may represent only one component of lesions driving the heterogeneity of the MPN. Clinical trial design cannot address important disease endpoints such as thrombosis or leukemia transformation, but it appears that JAK inhibitors will offer an important palliative option and because of the molecular complexity in these diseases, it might be rational to give these inhibitors along with other agents that target alternate mechanisms of the disease pathogenesis.